Timber Resources of East Oklahoma
Richard A. Birdsey and Dennis M. May
HIGHLIGHTS
This report presents the principal findings of the fifth forest survey of east Oklahoma. To make accurate estimates of forest area, 32,817 photo plots were classified and 2,767 field plot locations were visited to verify the photointerpretation. Detailed classifications of timberland are based on measurements and observations at 1,828 permanent sample plot locations. Field work in east Oklahoma was done between January and April, 1986. Some highlights of the survey are listed below. l An additional 173 thousand acres of oak-pine type showed evidence of artificial regeneration.
l Significant shifts occurred in stand-size and age-class distributions, caused by intensive pine harvesting and maturing hardwoods.
l The volume of softwood growing stock has not changed since the last survey. The volume of hardwood growing stock increased by 16 percent since the last survey.
l An increase in softwood removals and a decline in softwood growth caused the growth/removals ratio to fall below 1.0.
l The average net annual growth of hardwood growing stock has declined steeply. Removals have risen, so the hardwood growth/removal ratio is close to 1.0.
l Average annual mortality has nearly doubled since the last survey.
l Almost one-third of east Oklahoma's timberland was significantly disturbed since the last survey.
l Despite heavy cutting, most pine stands retained adequate stocking.
l East Oklahoma's timberland is currently producing timber at only 30 percent of maximum potential. More than half of all timberland is less than 60 percent stocked with growing-stock trees. Oklahoma's eastern forests supply more than 50 million cubic feet of timber products each year.
l Production of hardwood saw logs and pulpwood has increased relative to softwoods in recent years.
AN OVERVIEW OF EAST OKLAHOMA'S FORESTS
East Oklahoma is partitioned into two broad resource regions for the forest survey ( fig. 1 ). The Southeast region is 55 percent forested and the Northeast region is 39 percent forested (table I) . Most forest industry in Oklahoma is located in the Southeast region. The southern portion of this region is part of the West Gulf Costa1 Plain ( fig. 2) . North of the Coastal Plain the Ouachita Mountains and Arkansas Valley and Ridges extend westward from Arkansas (U.S. Department of Agriculture, Soil Conservation Service, 1984) . The Southeast region contains most of Oklahoma's pine and oak-pine forests (table II) . About 53 percent of the timberland is classified as upland or bottomland hardwood type (Birdsey and Bertelson 1987a) . All of the State's National Forest land is located in the Southeast. The proportion of forest cover declines from east to west ( fig. 3 ). Table I .-Area by land class and forest resource region, east Oklahoma, 1986 Forest resource region w
Land class Total Southeast Northeast -__----_ Thousartd acres --------
The eastern portion of the Northeast region is physiographically part of the Ozark Highlands and Boston Mountains that extend westward from Arkansas. The region's remaining area is sparsely-forested prairie. The Northeast region contains mostly oak-hickory forest types owned by farmers and other individuals (Birdsey and Bertelson (1987b) .
TIMBER RESOURCE TRENDS IN EAST OKLAHOMA
The forest survey of Oklahoma has traditionally sampled timberland (formerly "commercial forest land") in east Oklahoma. The region includes 18 counties with forests covering an average of 52 percent of the land surface. Of the total 5,256 thousand acres of forest, 4,748 thousand acres are classified as timberland, 486 thousand acres are classified as woodland, and 23 thousand acres are classified as reserved timberland.
Timberland Area
The first forest survey of Oklahoma in 1936 covered five counties in the Southeast: McCurtain, Pushmataha, LeFlore, Latimer, and Haskell. Forest area was 2,961 thousand acres or 74 percent of the total area. Fifteen percent of the forest was classified as old growth. Pine and mixed pine-hardwoods comprised 47 percent of the forest land (Eldredge 1938) .
The first complete survey of east Oklahoma in 1956 included 17 counties (U.S. Department of Agriculture, Forest Service 1957). The five counties that were resurveyed had maintained a forest cover of 2,851 thousand acres. Most of the old-growth pine had been cut and replaced by second-growth pine and mixed pinehardwood. Total timberland acreage in east Oklahoma in 1956 was 5,184 thousand acres (adjusted to the current productivity threshold for timberland, and including Bryan County, which was first surveyed in 1976).
By 1966, timberland area declined 5 percent to 4,906 thousand acres (adjusted to include Bryan County). Between 1956 and 1966,396 thosuand acres of timberland were cleared for agriculture and other uses, while 169 thousand acres reverted to timberland (Sternitzke and Van Sickle 1968) .
The decline in timberland acreage intensified between 1966 and 1976. The last survey showed only 4,323 thosuand acres of timberland, a la-percent decline for the lo-year inter-survey period (Murphy 1977) . Most of the losses were in the western and northern parts of the region. A total of 660 thousand acres of timberland were cleared for agriculture and other uses, and only 78 thousand acres reverted to timberland.
The current survey reveals a strong reversal of this trend. Timberland area has increased by 10 percent to 4,748 thousand acres. Clearing of timberland totaled only 94 thousand acres between 1976 and 1986 (table III) . Reversions of pasture and idle farmland to timberland added 409 thousand acres. Some forest land was reclassified from woodland (formerly called "unproductive forest") to timberland. With the exception of Bryan County, most of the increase in timberland occurred in the easternmost counties ( fig. 4) East Oklahoma's timberland is dominated by hardwoods that comprise, on average, 74 percent of the basal area. In the northeast region, 96 percent of the basal area is in hardwoods, and in the southeast, 66 percent of the basal area is in hardwoods. The most common hardwood species are white oaks, red oaks, hickories, and elms. The most common softwood is shortleaf pine, followed by loblolly pine. Loblolly pine is increasing in importance as pine plantations gradually replace natural pine stands. In 1976, loblolly pines accounted for only 5 percent of all pines. By 1986, loblolly pines accounted for 19 percent of all pines. Most of the decrease in shortleaf pines occurred in the 2-inch size class, while significant increases in numbers of loblolly pines occurred in the 2-through 8-inch classes.
Thousandacres-------------------------------

Timberland Ownership
Public owners hold about 12 percent of east Forest type is based on stocking plurality of individOklahoma's timberland. There has been little change ual species or species groups. Pine types, defined as in the area of public timberland over the years. An stands with more than 50-percent stocking in pines, apparent increase in National Forest timberland is the have increased from 847 thousand acres in 1976 to 956 result of estimating the public forest area from survey thousand acres in 1986. In Oklahoma, the loblollysample plots rather than reporting the enumerated shortleaf type is principally composed of the loblolly areas. The Ouachita National Forest reports an actual pine and shortleaf pine associations (table IV) . The shortleaf type accounts for 71 percent of all pine type acreage. When pine types are classified by stand-size class, the shift from shortleaf to \oblolly pine becomes evident. For sawtimber and poletimber stand-sizes, shortleaf pine accounts for 87 percent of the pine stands. For sapling and seedling stand-sizes, shortleaf pine accounts for only 39 percent of the pine stands. The oak-pine types contain 25-50 percent of stocking pines. Oak-pine acreage increased from 693 thousand acres to 757 thousand acres between surveys. Some of the young oak-pine was regenerated artifically and will likely shift to the pine plantation category after a few years. Hardwoods often dominate the stocking in young pine plantations until the pine seedlings attain dominance naturally or as a result of hardwood stocking control. A total of 173 thousand acres of oak-pine type showed evidence of artificial regeneration.
The pine and oak-pine types combined show the location and relative density of east Oklahoma's softwood resource ( fig. 5 ). Nearly all of the softwood is concentrated in four southeastern counties and a surrounding fringe of five counties.
The oak-hickory type contains less than 25-percent stocking of pines. Oak-hickory has increased the most between surveys, from 2,357 to 2,597 thousand acres. The oak-hickory type is composed mainly of the oakhickory, post oak-black oak, and oak-hickory-gum associations. Some of the oak-hickory, 80 thousand acres, shows evidence of artificial pine regeneration.
The bottomland hardwood types, principally the oak-gum-cypress and sugarberry-American elm-green ash associations, changed little between surveys. The total area in 1986 was about 437 thousand acres. In summary, the major species shift involves the sive harvesting over the past decade. Timberland held gradual replacement of shortleaf pine with loblolly by farmer and miscellaneous private owners showed a pine in intensively-managed pine plantations. For all forest types, the average showing evidence of artificial significant decrease in the area of sapling-seedling stands, and increases in all other classes. This reflects regeneration jumped from 111 thousand acres in 1976 maturing timber in older stands, and the increase in to 517 thousand acres in 1986. cropland reversions.
Stand Structure and Age
Some significant shifts appeared in stand-size class distributions since the last survey. Public timberland has shifted to the larger size classes ( fig. 6 ). Forest industry holdings, well-balanced in 1976, now have more than half of all timberland classified as nonstocked or sampling seedling stand sizes. This shift follows inten- The current age-class distribution tells much the same story (table V). For forest industry owners, 41 percent of all timberland has stands less than 10 years old. Timberland held by other private owners tends to be more evenly distributed among age classes through age 60, although there is a noticeable dip in the 21-30 year age class.
The age-class distribution by forest type and stand origin shows how the pine resource is shifting to planted instead of natural pine (table VI). For pine and oak-pine timberland less than 10 years old, 85 percent of the stands showed evidence of artificial regeneration. The large acreage of hardwood less than 10 years old has resulted from increased reversions and lack of adequate pine regeneration after harvest.
Despite an increasing acreage of young pine stands, the number of 2-inch softwoods has dropped sharply since 1976 ( fig. 7) . A healthy increase in the 4-and 6-inch classes, plus a good regeneration record (see later discussion), indicates that the effect of the decline in 2-inch softwoods may be negligible by the next survey. But should this trend continue, softwood timber production could decline rapidly. The 8-and lo-inch diameter classes showed declines that are the result of intensive softwood timber harvesting.
The changes in the hardwood diameter distribution show the aging of most hardwood stands ( fig. 8) . The large acreage of reverting pasture is still poorly stocked and has not yet had time to reverse the trend of declining numbers of small hardwoods. east Oklahoma, 1976 Oklahoma, -1986 Timber Volume East Oklahoma's timberland contains 1 .O billion cubic feet of softwood timber, about the same as reported in 1976. The volume of softwood growing stock in the 6-inch and 12-inch classes has increased, while volume in most other classes has decreased ( fig. 9 ). There has been some shift in volume from shortleaf pine to loblolly pine ( fig. 10 ). Very little change occurred in the distribution of softwood timber volume among timber classes ( fig. 11 ).
Forest industry owned more than half of east Oklahoma's softwood growing stock in 1976, but by 1986 the proportion dropped to 35 percent. Losses in softwood volume by forest industry were offset by gains in the other ownership classes. Of four counties with the most pine and oak-pine timberland, only Latimer veys, east Oklahoma, 1976 veys, east Oklahoma, -1986 County showed an increase in the volume of softwood growing stock. The volume of hardwood growing stock increased by 16 percent during the inter-survey period. The increase involved all diameter classes, but was especially pronounced in the 8-and lo-inch poletimber classes ( fig. 12 ). Oaks and hickories gained the most volume ( fig. IO) . The volume of hardwood growing stock increased in all timber classes ( fig. 11 ).
Among owners, forest industry showed a 26 percent decline in hardwood growing stock, while other private owners showed a 29 percent increase. Other private owners control 71 percent of all hardwood growing stock in east Oklahoma. Much of the hardwood is located in the same four-county area that has most of the softwood growing stock, but some other counties, notably Cherokee and Adair, also contain significant volumes of hardwood growing stock. 
Growth, Removals, and Mortality
Average net annual growth of softwood growing stock has declined from 56 to 46 million cubic feet since 1976. Almost all of the decline occurred on forest industry timberland. Other private owners showed a slight increase in average net annual growth.
While net growth was declining, annual softwood removals have increased from 47 to 54 million cubic feet. Most of the increase was on forest industry timberland. Declining net growth and increasing removals of softwood have resulted in an unfavorable growth and drain situation ( fig. 13 ). The softwood growth/ removals ratio has dropped below 1.0 for all owners combined, chiefly because of the very low ratio on forest industry timberland.
Although the total volume of softwood growing stock was essentially unchanged between 1976 and 1986, the average rate of change was negative (table (VII). Growth has been declining and removals increasing over the period. Should these conditions persist, a substantial decline in softwood inventory would be inevitable. . Average net annual growth of hardwood growing stock has plunged from 61 million cubic feet to 39 million cubic feet. All ownership classes shared some of the decline.
_________________________ -Millioncubicfeetperyear----------------------------
____
Hardwood removals increased substantially, from an annual rate of 17 million cubic feet in 1976 to 30 million cubic feet in 1986. Declining growth and increasing removals have caused a steep drop in the growth/removal ratio ( fig. 14) . The ratio declined for all ownership groups, but only forest industry has a ratio below 1.0.
One factor contributing to a declining net annual growth is an increase in mortality. For all species, average annual mortality nearly doubled, from 9 million cubic feet to 17 million cubic feet. The principal causes of mortality were disease and weather.
Net annual growth has also been slowed by an increase in the number of rough and rotten trees, and by an increase in the average of poorly-stocked timber stands. In 1976, 2.1 million acres or 48 percent of all timberland were less than 60 percent stocked with growing-stock trees. By 1986, 2.9 million acres or 60 percent of all timberland were less than 60 percent stocked with growing-stock trees. Most poorly stocked stands are in the hardwood types.
Timberland Disturbance and Regeneration
Almost one-third of east Oklahoma's timberland, excluding additions, was significantly disturbed since the last survey (table VIII). The most common disturbance was partial cutting, followed by clearcuts and other management practices. Clearcuts were most common on forest industry timberland, while partial cutting was the most common disturbance on other private timberland.
The pine and oak-pine types were most likely to be disturbed (table (IX). More than half of all pine type timberland was disturbed, and 40 percent of the oakpine timberland was disturbed. Clearcutting was most often practiced in pine and oak-pine timberland. Partial cutting affected all types, but affected the most acreage in the upland hardwood type group.
Despite heavy cutting, most pine stands retained adequate stocking (table X). About three-fourths of all harvested pine stands were in the highest pine stocking class. Forest industry owners were a little more successful in regenerating pine than other private owners. Most hardwood stands were not regenerated to pine. Those that were planted with pine roughly offset the pine stands that were not adequately regenerated.
TIMBER MANAGEMENT OPPORTUNITIES FOR EAST OKLAHOMA
East Oklahoma's timberland is currently producing timber at only 30 percent of maximum potential (table XI>. Most timberland fails to achieve full growth potential for two reasons: poor stocking, and a high proportion of cull tree stocking. To some extent these conditions are inherent to Oklahoma's timberland because of the prevalence of low-productivity sites, especially north and west of the coastal plain counties. In addition, standards used by the forest survey to measure stocking adequacy may not be appropriate for timberland in the northern and western counties of east Oklahoma because the standards are based on average stand conditions across the South. As mentioned earlier, 60 percent of all timberland has less than 60 percent stocking of growing-stock trees, the minimum threshold for adequate stocking. Furthermore, 76 percent of all timberland has more than 30 percent stocking of rough and rotten trees. The situation is much worse for hardwoods than for softwoods: 11 percent of all softwood basal area is classified as rough or rotten, while 57 percent of all hardwood basal area is in rough and rotten trees.
Management opportunities for east Oklahoma pine timberland were computed from data on stocking of growing-stock trees, stocking of cull trees, stand-size class, timber volume, presence of damaged and offsite trees, and presence of inhibiting vegetation. Key stocking thresholds are 60 percent for adequate stocking with growing-stock trees, and 30 percent for significant competition from cull trees.
Most pine plantations are in relatively good shape and require no treatment (table XII). The most common prescriptions would be control of competing vegetation, followed by regeneration of some poorlystocked stands. Natural pine stands are in similar condition on the average, except that harvest would be recommended for those stands carrying high volume.
The mixed pine-hardwoods tend to be poorly stocked or stocked with cull trees. Only 28 percent of the mixed stands fell in the "no treatment" category. Most of the 351 thousand acres with a regeneration treatment opportunity actually have between 30 and 60 percent stocking of growing-stock trees. Crop tree release might be more appropriate for marginally-stocked oak-pine and there would be a high probability that these stands would attain full stocking over time (Birdsey and Pitcher 1986) .
If the criteria for pine management opportunities were used for hardwoods, most stands would require regeneration or stocking control because of the low average stand density and high site occupancy by rough and rotten trees. About 65 percent of all hardwood stands is poorly stocked, and another 23 percent has significant competition from cull trees. But full stocking according to forest survey standards may be an unrealistic expectation. Furthermore, individual trees tend to have poorer form with low stocking. It might be more realistic to manage the current hardwood forests for products other than the traditional saw log.
Because of the uncertainty about the applicability of management opportunity criteria, no specific recommendations for east Oklahoma's hardwoods will be made in this report. Nevertheless, it is extremely important to note that nearly 1.3 million acres have hardwood stands less than 20 years old. Although these stands have high cull tree occupancy, the average tree has not yet reached a large size. There may now be some excellent opportunities to control stand composition, both species and quality, at an early age.
TIMBER RESOURCE OUTLOOK
East Oklahoma's increasing timberland base sends a strong signal that forestry will continue to be important. Timberland shifts since 1966 have mostly involved hardwood types. The pine region has been less volatile but there are prospects for large acreage shifts among owners as forest industries restructure their timberland holdings. Little permanent clearing of pine timberland has been made, most pine harvests are followed by adequate regeneration. Due to very heavy cutting in recent years, coupled with currently low growth rates, the volume of softwood growing stock is expected to decline slightly. Removals will fall off rapidly, however, as few pine stands with harvest opportunities still remain. After a short-lived decline, volume and growth should increase rapidly as the current large area of young pine plantations reaches the merchantability threshold. An increasingly rapid shift from natural shortleaf pine to plantation-grown loblolly pine is also expected. The hardwood outlook is both less stable and less optimistic. Land-use shifts are difficult to predict, but the current agricultural crisis largely precludes significant land clearing for crops in the near future.
Recent declines in the numbers of small hardwood trees, and increases in the larger size classes, indicate that much of the hardwood resource is maturing. Declining volumes in smaller trees will counteract increases in the larger trees. Removals will not likely go up much because so much of the timberland is poorly stocked or stocked with poor-quality trees. The current balance between growth and removals will probably be maintained for some time; thus, volume should stabilize at current levels.
At some point, the large acreage of hardwoods less than 20 years old will become a significant factor. Growth and volume will then increase rapidly as these young stands begin to contain merchantable-size timber. 
TIMBER PRODUCTS OUTPUT.
Oklahoma's eastern forests supply more than 50 million cubic feet of timber products per year to the forest products industry. Although most of the timber product output is comprised of softwoods, the proportion of softwoods to the total output has been declining, falling from 80 percent in 1975 to 75 percent in 1984. Almost all of the softwood harvest originates from the southestern counties of the State, while the hardwood harvest is distributed among the eastern counties of the State. Saw logs and pulpwood are by far the most common products harvested from Oklahoma's eastern forests, accounting for more than three-quarters of the annual harvest. Veneer logs, poles, posts, and miscellaneous products make up the remainder of the annual harvest.
Saw Logs
Oklahoma's saw-log production has stabilized at an annual rate of about 31 million cubic feet ( fig. 15 ). Although the majority of the saw-log harvest is comprised of softwoods, hardwood saw-logs have been gaining favor. Between 1975 and 1984 , the proportion of the total saw-log harvest represented by softwoods fell from 82 percent to 71 percent. Shortleaf pine is the predominant softwood species harvested, and the oaks account for the majority of the hardwood harvest. Most of Oklahoma's saw-log production is processed into lumber within the State. A few large mills process more than 85 percent of all saw-log receipts. These large mills process mostly pine saw-logs, while the smaller sawmills mainly process hardwoods. However, the proportion of hardwoods being processed by large sawmills has been increasing, climbing from 8 percent of total saw-log receipts in 1975 to 22 percent in 1984.
Pulpwood
Only a small number of pulpmills draw roundwood from Oklahoma's eastern forests. Consequently, any changes in the pulpwood consumption rate of one or more of these mills (caused by pulping capacity increases, market conditions, labor relations, etc.) will have a major impact upon the yearly production of pulpwood from Oklahoma, as depicted in figure 16 . Although the State's pulpwood production has fluctuated over the survey period, on the whole, pulpwood production increased by 65 percent between 1975 and 1985. Another and probably more significant trend has been the increasing importance of hardwoods in meeting the demand for pulping fiber. Between 1975 and 1985 , the proportion of hardwood furnish to the total pulpwood production almost doubled, increasing from 16 percent to 29 percent, while the actual volume of hardwood furnish tripled.
Other Products
Oklahoma's production of veneer logs has experienced a general downward trend. Between 1975 and 1984, veneer-log production fell by 18 percent ( fig. 15 ). Almost all of the veneer log production is comprised of softwoods, with minor amounts of hardwood, mostly pecan and walnut, shipped out of state for processing. In contrast to the drop in veneer-log production, pole and post production between 1975 and 1984 tripled ( fig. 15 ). In the same time period, the amount of the pole and post harvest retained and processed within the State increased sixfold. All of the pole and most of the post production is comprised of softwoods. The output of miscellaneous products, such as furniture and handle stock, charcoal wood, and excelsior bolts, has been a relatively minor component of Oklahoma's timber harvest, representing about 1 percent of the total timber product output ( fig. 15 ).
Wood Residues
In converting roundwood into primary products, Oklahoma's forest industries have been generating increasing quantities of wood residues. Between 1975 and 1984, wood residue generation increased 68 percent from 28 to 47 million cubic feet. This is due in part to: advances in technology (chip-n-saws, merchandisers, and onsite chippers), increasing acceptance of wood residues as a source of pulping fiber, and inconsistent responses to the annual pulpwood production surveys. Coarse residues such as slabs, edgings, and cull pieces comprise more than three-quarters of the total wood residue production. Fine residues such as sawdust and shavings make up the remainder. Approximately 95 percent of all wood residues are converted into byproducts. The majority of coarse residues are converted into pulping fiber, while the majority of fine residues are utilized as fuel. In addition, 90 percent of the bark generated by Oklahoma's primary forest industries is also burned as fuel. 
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Survey Methods
Forest resource statistics were obtained by a sampling method employing a forest-nonforest classification on aerial photography and on-the-ground measurements of trees at sample locations. Inventory volume and area statistics are required to give precise answers at the State level to one standard deviation of the total, equal to 1 percent per million acres of forest land and to 5 percent per billion cubic feet. The estimate of timberland acreage is based on the photointerpretation of recent aerial photography using dot counts on specific plot locations as to a forest or nonforest classification. These dot counts yield the proportion of forest to nonforest areas in each county. Forest area changes are then determined from field observations of permanent 3-by 3-mile grid (measurement plots) locations. Additional plots (intensification plots), for classifying points as to forest or nonforest condition only, are used further to reduce the sampling error for forest area. The field classifications of these two types of plots (3x3 and intensification) are used to correct photointerpretation errors and adjust the county timberland acreage estimate that comes from the dot counts associated with each plot location in the county. The intensity level of the 3-by 3-mile grid layout of permanent measurement plots gives each sample plot an expansion factor representing, on average, 5,760 acres per plot.
Volume estimates come entirely from the 3-by S-mile grid permanent sample plots and measurements of individual trees on these plots. The plots established by the prior survey were remeasured to determine the elements of change. In Oklahoma, 10 points were measured at each plot location. Trees 5.0 inches in diameter and larger were selected with a 37.5 factor prism, thus each tree selected with the prism represented 3.75 square feet of basal area. Trees smaller than 5.0 inches in diameter were tallied on a l/275 acre circular plot fixed around the first 3 points of the lopoint cluster.
Forest-survey uses a satellite point system with a large factor prism to get a representative sample of stand conditions at each plot location. This eliminates the effect that vegetation clumping and open gaps would induce if only one point or one fixed plot were used at each plot location. Volumes in Oklahoma were derived from deterministic measurements of trees on all sample locations. These deterministic measurements include diameter at breast height, total height, bole length, log length, and four upper stem diameters. Volumes for these trees were computed using Smalian's formula. Volume equations were developed for seven species groups and these equations were used to estimate volumes at time of removal or death for trees that did not survive the remeasurement period, and to estimate the past volume for nongrowth trees (see definitions). Procedures for estimating growth are documented elsewhere (May 1988).
Reliability of the Data
A relative standard of accuracy has been incorporated into the forest survey. This satisfies user demands, eliminates as much as possible any elements of error-either human or from instrumentation-and permits the control of costs within prescribed economic limits. The first type of error, estimating error, involves three basic areas: (1) biased error, caused by instruments not properly calibrated, (2) compensating error, caused by instruments of moderate precision and (3) accidental error, caused by human error in measuring and compiling. All of these are held to a minimum by a system that incorporates training, check plots, and an edit (consistency) check. Field personnel undergo training for 3 to 4 months under the guidance of fieldexperienced personnel. Field work is checked by supervisors. In Oklahoma 4 percent of the plots were field checked for errors. Editing checks in the office screen out logical and data entry errors on all plots. It is not possible to evaluate estimating error statistically but the Forest Inventory and Analysis Unit holds it, to a minimum by adequate training, experienced supervision, and emphasis on careful work. The second type of error, sampling error, is the error associated with natural and expected deviation of the sample mean from the true population mean. Thus, the deviation is susceptible to a mathematical evaluation of the probability of error. Sampling errors for State totals are based on one standard deviation (table XIII) . That is, the chances are 2 out of 3 that if the results of a 100 percent census were known the sample results would be within the limits indicated.
Estimates smaller then State totals will have resultant larger sampling errors. The smaller the area examined, the larger the sampling error. In addition, as area or volume totals are stratified by forest type, species, diameter class, ownership, or other subunits, the sampling error increases and is greatest for the smallest divisions. The magnitude of this increase is depicted in table XIV and shows the sampling error to which the estimates are liable, 2 chances out of 3.
Definition of Terms Forest Land Classes
Forest Land-Land at least 16.7 percent stocked by forest trees of any size, or formerly having such tree cover, and not currently developed for nonforest uses. Minimum area considered for classification is 1 acre. Forest land is divided into commercial categories: timberland, deferred timberland; and noncommercial categories: productive-reserved forest land, unproductive forest land.
Timberland-Forest land that is producing, or is capable of producing, crops of industrial wood and not withdrawn from timber utilization. Timberland is synonymous with "commercial forest land" in prior reports.
Deferred Timberland-National forest land that meets productivity standards for timberland but is under study for possible inclusion in the wilderness system. Productive-Reserved Forest Land-Productive public forest land withdrawn from timber utilization through statute or administrative regulations.
Unproductive Forest Land-Forest land incapable of yielding crops of industrial wood because of adverse site conditions.
Tree Classes
Commercial Species-Tree species currently or prospectively suitable for industrial wood products. Excluded are noncommercial species. See species list. Noncommercial Species-Tree species of typical small size, poor form, or inferior quality which normally do not develop into trees suitable for industrial wood products. See species list.
Growing Stock Trees-Live trees of commercial species classified as sawtimber, poletimber, sapling, and seedlings. Trees must have a 12-foot butt log now or prospectively to be classed as growing stock. Rough Trees-Live trees of commercial species that are unmerchantable for saw logs currently or potentially because of roughness or poor form in the butt log. Also included are all live trees of noncommercial species.
Rotten Trees-Live trees of commercial species that are unmerchantable for saw logs currently or potentially because of rot deduction in the butt log.
Cull Trees--Rough or rotten trees. Hardwoods-Dicotyledonous trees, usually broadleaved and deciduous. Softwoods-Coniferous trees, usually evergreen, having needle or scalelike leaves.
Live Trees-All trees alive. Included are all size classes and all tree classes.
Salvable Dead Trees-Standing or down dead trees that were formerly growing stock and are considered merchantable.
Forest Types
LongZeafiSZash Pine-Forests in which longleaf or slash pine, singly or in combination, comprise a plurality of the stocking. Common associates include other southern pines, oak, and gum.
Loblolly-Shortleaf Pine-Forests in which pine and eastern redcedar (except longleaf or slash pine), singly or in combination, comprise a plurality of the stocking. Common associates include oak, hickory, and gum.
Oak-Pine-Forests in which hardwoods (usually upland oaks) comprise a plurality of the stocking, but in which softwoods, except cypress, comprise 25-49 percent of the stocking. Common associates include gum, hickory, and yellow-poplar.
Qub-Hkhy-Forests in which upland oaks or hickorgr, singly or in wmMriatio84 compriece 8 phw&y af the stocking except where pines cdmprit4e 2!XO percent, in which case the stand would be classified oakpine. Common associates include yellow-popular, elm, maple, and black walnut.
Oak-Gum-Cypress-Bottomland forests in which tupelo, blackgum, sweetgum, oaks, or southern cypress, singly or in combination, comprise a plurality of stocking except where pines comprise 25-50 percent, in which case the stand would be classified oak-pine. Common associates include cottonwood, willow, ash, elm, hackberry, and maple.
Elm-Ash-Cottonwood-Forest in which elm, ash, cottonwood, singly or in combination comprise a plurality of the stocking. Common associates include willow, sycamore, beech, and maple. Nontyped-Timberland currently unoccupied with any live trees or seedlings, e.g., very recent clearcut areas. Seedlings  600  16  72  2  560  18  60  4  460  20  51  6  340  22  42  8  240  24  36  10  155  26  31  12  115  28  27  14  90  30 Volume of Growing Stock-Volume of sound wood in Rough, Rotten, and Salvable Dead Trees-See "tree classes.n
Dimension Classes of Trees
Stand-Size Classes
Sawtimber Stands-Stands at least 16.7 percent stocked with growing-stock trees, half or more of this stocking in sawtimber or poletimber trees, and with sawtimber stocking at least equal to poletimber stocking.
Poletimber Stands--Stands at least 16.7 percent stocked with growing-stock trees, half or more of this stocking in sawtimber or poletimber trees, and with poletimber trees, and with poletimber stocking exceeding that of sawtimber stocking.
Sapling-Seepling
Stands-Stands at least 16.7 percent stocked with growing-stock trees, more than half of this stocking in saplings or seedlings.
Nonstocked Stands-Stands less than 16.7 percent stocked with growing-stock trees.
Stocking
Stocking is a measure of the extent to which the growth potential of the site is utilized by trees or preempted byvegetation cover.Stocking is determined by comparing the stand density in terms of number of trees or basal girea with a specified standard. !l'here-$a, Autl st&ing is 100 percent of the stocking standard.
Defined below are arbitrarily defined stocking categories.
Understocked-Stands 0 to 60 percent stocked.
Optimally stockedatands 60 to 100 percent stocked. Overstocked-Stands greater than 100 percent stocked. The tabulation below shows the density standard in terms of trees per acre, by size class, required for full stocking.
D.b.h. (inches)
Number of trees
of trees the bole of sawtimber and poletimber trees from a lfoot stump to a minimum 4.0-inch top outside bark or to the point where the central stem breaks into limbs. Rough, rotten, and noncommercial trees are excluded. Volume of Sawtimber-Net volume of the saw-log portion of live sawtimber trees in board feet of the International rule (l/4-inch kern). Net volume equals gross volume less deductions for rot, sweep, and other defects that affect use for lumber to the point where the central stem breaks into limbs. Rough, rotten, and noncommercial trees are excluded.
Volume of Timber-The volume of sound wood in the bole of growing stock, rough, rotten, and salvable dead trees 5.0 inches and larger in d.b.h. from stump to a minimum 4.0-inch top outside bark, or to the point where the central stem breaks into limbs.
Growth Classes
Gross Growth-Total increase in stand volume computed on growing-stock trees. Gross growth equals survivor growth plus ingrowth plus growth on removals plus growth on mortality plus cull increment.
Net Growth-Increase in stand volume, computed on growing-stock trees. Net growth is equal to gross growth minus mortality.
Net Change-Increase or decrease in stand volume, computed on growing-stock trees. Net change is equal to net growth minus removals.
Classes of Trees Used in Growth Computations
Survivor Trees-Merchantable-and-in at time 1 (previous inventory) and time 2 (current inventory).
Ingrowth Trees-Submerchantable-and-in at time 1 and merchantable-and-in at time 2. Ongrowth Trees-Submerchantable-and-out at time 1 and merchantable-and-in at time 2; included with ingrowth component for growth computation.
Nongrowth Trees-Merchantable-and-out at time 1 and merchantable-and-in at time 2; included with survivor growth for growth computation. Removal Trees-Merchantable-and-in at time 1 and removed prior to time 2. Mortality Trees-Merchantable-and-in at time 1 and dead prior to time 2.
Ownership Classes
Natio& Forest Land-Federal lands which have been l@ally designated as National I%res&s or pnr= chase units, and other lands under the administration of the Porest Service, including experimental areas.
Other Federal Lund-Federal lands other than National Forests; lands administered by the Bureau of Land Management and Indian Lands.
State, County, and Municipal Lands-Lands owned by the States, counties, and local public agencies or municipalities, or lands leased to these governmental units for 50 years or more. Forest Industry Land-Lands owned by companies or individuals operating wood-using plants (either primary or secondary).
Farmer Owned Land-Lands operated as a unit of 10 acres or more from which the sale of agricultural products total $1,000 or more annually.
Nonindustrial Private Land-Individual-Lands privately owned by individuals other than forest industry, farmer owned, or miscellaneous private corporations.
Nonindustrial Private Land-Corporate-Lands privately owned by private corporations other than forest industry and incorporated farms.
Miscellaneous Definitions
Agricultural Land-Agricultural land is land used primarily for the production of crops or livestock.
Basal Area-The area in square feet of the cross section at breast height of a single tree or of all trees in a stand, usually expressed in square feet per acre.
Cull Increment-The net volume in growing-stock trees that change tree class during a specified period.
D.b.h. (Diameter at breast height)-Tree diameter in inches, outside bark;-measured at 4 112 feet above groudd.
Diameter Classes-The 2-inch diameter classes extend from1 .ti inch below to 0.9 inches above the stated midpoint.Thus, 12-inch class included trees 11 .O inches through 12.9 inches d.b.h.
Log Grades-A classification of logs based on external characteristics as indicators of quality or value.
Mortality-Number or sound-wood volume of live trees dying from natural causes during a specified period.
Plantations-Stands evidenced by regeneration from planting or seeding. Forest Survey categorizes plantations by forest type based upon plot tally.
Saw-Log Portion-That part of the bole of a sawtimber tree between a l-foot stump and the saw-log top.
Saw-Log Top-The point on the bole of a sawtimber tree above which a saw log cannot be produced. The minimum saw-log top is 7.0 inches diameter outside bark (d.o.b.1 for softwoods and 9.0 inches d.o.b. for hardwoods, Bite t2hms-A &ssifcation af forest land in terms dpc@entW eapa&y to grow crops of industrial wood. Timber RemouaZs-The net volume of growing-stock trees removed from the inventory by harvesting or cultural operations such as timber-stand improvement, land clearing, or change in land use.
Tree Grade-The grade assigned to the entire log length of a sawtimber tree, which is based upon the grade of the butt-log portion (the first 16 feet) only. In past surveys, a log grade was assigned to each upper log based upon log grade standards.
Upper-stem Portion-That part of the main stem or fork of a sawtimber tree above the saw-log top to a diameter outside bark of 4.0 inches to the point where the main stem or fork breaks into limbs.
Species List
Scientific and common names of tree species sampled in Oklahoma'. Area by land classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22  2. -Area of timberland by ownership classes . . . . . . . . . . . Board feet Less than 1,500 1,600 to 5,000 Mom than 5,000
Commercial Species Genus
Softwoods
Juniperus Pinus Taxodium
Hardwoods
Genus
Acer
All classes Ownership class Growing-stock Sawtimber All species Other public 1.6 . . . Presents the principal findings of the fifth forest survey of east Oklahoma and the changes that have occurred since earlier surveys. Trends in forest area, ownership, forest type, stand structure, stocking, timber volume, growth, removals, mortality, management opportunities, and timber products output are discussed.
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